Identification and characterization of three distinct atrial natriuretic factor receptors. Evidence for tissue-specific heterogeneity of receptor subtypes in vascular smooth muscle, kidney tubular epithelium, and Leydig tumor cells by ligand binding, photoaffinity labeling, and tryptic proteolysis.
Three distinct atrial natriuretic factor (ANF) receptors have been identified and characterized from rat thoracic aortic cultured vascular smooth muscle (RTASM) cells, kidney tubular epithelium (MDCK), and Leydig tumor (MA-10) cells. These include 1) a disulfide-linked 140-kDa protein found in RTASM cells, which was reduced by dithiothreitol (DTT) to 70 kDa, 2) a 120-135-kDa single polypeptide protein, specific to MDCK and MA-10 cells whose Mr was not reduced by DTT, and 3) a 66-70-kDa protein prevalent in both RTASM and MDCK cells, which was not reduced by DTT. After incubation of RTASM cells with 4-azidobenzoyl 125I-ANF, labeling of the 140-kDa protein was blocked by both full-length ANF(99-126) and truncated ANF103-123. In contrast, the labeling of the 120-kDa receptor in MDCK cells was blocked only by full-length ANF(99-126). However, labeling of the 68-70-kDa receptor in both RTASM and MDCK cells was blocked by full-length ANF(99-126) and truncated ANF(103-123). Binding of 125I-ANF(99-126) to RTASM and MDCK cells was rapid, specific, and saturable with a Kd of 1.5 x 10(-10) M and binding capacity (Bmax) of 2.1 x 10(5) sites/RTASM cell and Kd 4.5 x 10(-10) M and Bmax 5 x 10(4) sites/MDCK cell, respectively. Binding of 125I-ANF(99-126) to RTASM cells was displaced with both full-length ANF(99-126) and truncated ANF(103-123), however, binding to MDCK cells was efficiently displaced only with full-length ANF. Both ANF(99-126) and ANF(103-123) stimulated cGMP in RTASM cells but only ANF(99-126) elicited cGMP in MDCK cells. Tryptic proteolysis of the high Mr single chain receptor produced only a 68-kDa fragment, whereas disulfide-linked 140-kDa receptor yielded 52-, 38-, 26-, and 14-kDa fragments. These data provide direct biochemical evidence for three distinct ANF receptors which might be linked to diverse physiological functions of ANF such as natriuresis in the kidney, vasorelaxation in vascular smooth muscle, and steroidogenic responsiveness in Leydig cells.